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(54) GRADATION CORRECTION SYSTEM FOR DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To properly execute gamma correction by 
allowing a modulation means to perform nonlinear 
gradation correction from a digital video signal to a 
gradation signal. 

CONSTITUTION: A display pannel 30 is driven by an X 
driver 32 and a Y driver 34. On the other hand, a video 
signal is supplied to a memory 38 through an A/D 
converter 36, and the data from the memory 38 are 
supplied to the X driver 32. Then, a gradation correction 
part 40 is provided in the X driver 32, and by the 
gradation correction part 40, the gradation correction is 
performed when the digital video signal is converted to 
the gradation signal by the modulation means in the X 
driver 32. Further, the X driver 32, the Y driver 34 and 
the memory 38 are controlled by a controller 42. That is, 
in such a case, when PWMCpulse width modulation) and 
PDM(pulse density modulation) are performed to the 
data of the digital video signal, the modulation is 
performed so as to have a required gamma 
characteristic. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The gradation amendment method of the display characterized by including a modulation means 
to output a gradation signal according to the digital video signal inputted, the display panel which displays 
based on the gradation signal from this modulation means, and a gradation amendment means to make the 
nonlinear gradation amendment to a gradation signal from a digital video signal perform to said modulation 
means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gradation amendment method of a display. 
[0002] 

[Description of the Prior Art] The outline configuration of the conventional display is shown in drawing 10 . 
In drawing 10 , a sign 10 shows a display panel and drives this display panel 10 by the X driver 12 and the 
Y driver 14. On the other hand, a video signal is supplied to memory 20 through A/D converter 16 and the 
gradation amendment section 18, and the data from this memory 20 are supplied to the X driver 12. In 
addition, the X driver 12, the Y driver 14, and memory 20 are controlled by the controller 22. 
[0003] 

[Problem(s) to be Solved by the Invention] In drawing 10 , since the gradation amendment section 18 had 
given gamma amendment directly to the digital video signal, it had the following problems. 
[0004] ** The effectual number of gradation decreases sharply. For example, an output side becomes 183 
gradation when an input side is 256 gradation. 

** For example, when the property of the original input signal is linear, black gradation will be crushed by 
the signal after amendment. 

[0005] In addition, when gamma amendment is given to the video signal of an analog, there are the 
following problems. 

** Adjustment of the amount of amendments is difficult. 
** There is no repeatability. 

[0006] ** There is aging. That is, an amendment curve changes. 

Then, the purpose of this invention is to offer the gradation amendment method of the display which can 

perform gamma amendment appropriately. 

[0007] 

[Means for Solving the Problem] This invention is [0008] characterized by including a modulation means to 
output a gradation signal according to the digital video signal inputted, the display panel which displays 
based on the gradation signal from this modulation means, and a gradation amendment means to make the 
nonlinear gradation amendment to a gradation signal from a digital video signal perform to said modulation 
means. 

[Function] Although gamma amendment was performed by carrying out direct conversion of the data of a 
digital video signal by the conventional gradation amendment method, in case PWM (Pulse Density 
Modulation) and PDM (Pulse Density Modulation) are performed to the data of a digital video signal, it 
becomes irregular by the gradation amendment method by this invention so that it may have desired gamma 
characteristics. 

[0009] By this gradation amendment method, it is reset by the synchronizing signal and has the circuit of the 
property (that is, it is nonlinear) that the pulse number which enters after that, and the value outputted do not 
change linearly. In a modulation circuit, the output value and gradation indicative data (video signal) of a 
circuit of this nonlinear property are compared, the signal of PWM or PDM is created, and a display panel is 
driven. 

[0010] According to the gradation amendment method by this invention, the following advantage is 
mentioned. 

** Since it is a digital circuit, there is no aging. 

Adjustment of the amount of amendments is easy. 
[001 1] ** It is possible to use the number of gradation of an input effectively almost altogether. 
Therefore, when a video signal is inputted, like the display of PURAUN tubing, it can amend so that it may 



become close to gamma= 1 by synthesis about the display of a screen, and an image more faithful to a 

photographic subject can be reproduced. 

[0012] 

[Example] Hereafter, the suitable example of this invention is explained based on a drawing. The outline 
configuration of the display by the principle of this invention is shown in drawing 1 . 

[0013] In drawing 1 , a sign 30 shows a display panel and drives this display panel 30 by the X driver 32 and 
the Y driver 34. On the other hand, a video signal is supplied to memory 38 through A/D converter 36, and 
the data from this memory 38 are supplied to the X driver 32. The gradation amendment section 40 is 
formed in the X driver 32, and this gradation amendment section 40 performs gradation amendment, in case 
the modulation means in the X driver 32 (not shown) changes a digital video signal into a gradation signal. 
In addition, the X driver 32, the Y driver 34, and memory 38 are controlled by the controller 42. 
[0014] The circuitry of the display by the principle of this invention is shown in drawing 2 . In drav^ng 2 , a 
video signal is supplied to the shift register 38 as memory through A/D converter 36, and this shift register 
38 includes two or more flip-flop circuits (it is called Following FF) 44-44. The signal from FFs 44-44 in a 
shift register 38 is supplied to the PWM modulators 48-48 through FFs 46-46 within the X driver 40. The 
signal (analog signal which shows the pulse width corresponding to brightness data) from the PWM 
modulators 48-48 A signal electrode AO, Al, A2, A3, and - are supplied. On the other hand, the signal from 
FFs 50-50 in the Y driver 34 The scan electrode KO, Kl, K2, K3, and - are supplied, and the matrix of a 
display panel 30 is constituted by these signal electrodes AO, Al, A2, A3, ~ and the scan electrode KO, Kl, 
K2, K3, and -. In the display panel 30, light emitting devices 52-52 are connected with a signal electrode 
AO, Al, A2, A3, and - at a signal electrode AO, Al, A2, A3, - and the scan electrode KO, Kl, K2, K3, and - 
- in the scan electrode KO, Kl, K2, K3, and an intersection part with -. 

[0015] The timing generator 42 as a controller outputs reception. Signals SCLK, LCLK, and FPUL, and 
FCLK for a Horizontal Synchronizing signal and a Vertical Synchronizing signal. Signal SCLK is supplied 
to FFs 44-44 in A/D converter 36 and a shift register 38, Signal LCLK is supplied to FFs 46-46 in the X 
driver 40, and Signals FPUL and FCLK are supplied to FFs 50-50 in the Y driver 34. 

[0016] While Horizontal Synchronizing signal H-H is supplied, the control signals 54-54 from the gradation 
amendment section 40 (refer to drawing 1 ) are supplied to the PWM modulators 48-48 in said X driver 40. 
This gradation amendment section 40 is the amendment section for gamma amendment. 
[0017] The timing chart of the indicating equipment of drawing 2 is shown in drawing 3 . If the timing chart 
of X driver of drawing 3 (A) is explained, whenever it will carry out A/D conversion of the video signal and 
will sample it by A/D converter 36, the sequential shift of the data DAT A by which A/D conversion was 
carried out is carried out by Signal SCLK at FFs 44-44 in a shift register 38. And if all data DAT A of a 1 
level period period is sent to FFs 44-44, the data in FF 44-44 will be supplied to the PWM modulators 48-48 
through FFs 46-46 in the X driver 32 by Signal LCLK. The PWM modulators 48-48 carry out the PWM 
modulation of the sent data, and output the pulse of the die length corresponding to data to a signal electrode 
AO, Al, A2, A3, and -. 

[0018] If the timing chart of Y driver of drawing 3 (B) is explained, it will be set to 1-time "High" level at a 
perpendicular period period, the sequential transfer of the pulse of Signal FPUL will be carried out by Signal 
FCLK at the scan electrode (Rhine) KO, Kl, K2, K3, and -, and Signal FPUL will go. And when a scan line 
Kn (n= 0, 3 [ 1, 2 and 3 ], -) is "High" level, the Rhine Kn will light up. In addition. Signal FCLK outputs a 
pulse to a 1 level period period once, and Signal FPUL outputs a pulse to a 1 perpendicular period period 
once. 

[0019] In drawing 4 , X driver of the indicating equipment of drawing 2 is shown, and as explained in 
relation to drawing 2 , the PWM modulators 48-48 are controlled by the control signal 54 from the gradation 
amendment section 40. Hereafter, the gradation amendment section 40 is explained in full detail. 
[0020] The circuitry of the gradation amendment section by the 1st example of this invention is shown in 
drawing 5 . In drawing 5 , the gradation amendment section 40 contains a counter (56), a selector 58, 
counter B (60), comparator A (62), comparator B (64), Comparator C (66), latch A (68), latch B (70), Latch 
C (72), and an OR gate (74). In addition, the gradation amendment section 40 operates considering one 
period of horizontal synchronizing pulse HPULSC as 1 display period of a circuit. Moreover, the number of 
display gradation is 8 bits (256 gradation), and a master clock uses a 256x5 times as many clock as the 
display period. Thus, advanced gradation amendment is so possible that a clock is made into a high speed. 
[0021] Counter A (56) supplies signal 1/2CLK, 1/3CLK, 1/5CLK, and 1/9CLK to the input terminals A, B, 
C, and D of a selector 58, respectively. A selector 58 The sect terminal SELO, SELl, and SEL2 According 
to a condition, any one signal is outputted from an output terminal OUT among signal 1/2CLK, 1/3CLK, 
l/5CLk, and 1/9CLK. The relation between the input of this selector 58 and an output is shown in drawing 



6 , and they are the selection terminal SELO, SELl, and SEL2. That it is "L" level altogether from an output 
terminal OUT Signal 1/2CLK of an input terminal A is outputted, and they are the selection terminal SELO, 
SELl, and SEL2. If set to "H" level one by one, from an output terminal OUT, the sequential output of 
signal 1/3CLK of input terminals B, C, and D, 1/5CLK, and the 1/9CLK will be carried out. 
[0022] The output from the output terminal OUT of a selector 58 is supplied to EN terminal of counter B 
(60) while it is supplied to the synchronous CLR terminal of counter A (56) through OR gate 74. The output 
from Q terminal of counter B (60) is supplied to comparator A (62), comparator B (64), and Comparator C 
(66) while it is suppHed to the PWM modulators 48-48 as a control signal 54. Data A, B, and C are supplied 
to comparators 62, 64, and 66 as a reference signal for a comparison, respectively, and they are data A= 60, 
data B= 110, and data C= 170 here. The comparison output from comparators 62, 64, and 66 is supplied to 
the set terminal S of latch A (68), latch B (70), and Latch C (72), respectively, and the outputs SIGA, SIGB, 
and SIGC from these latches 68, 70, and 72 are the selection terminal SELO of said selector 58, SELl, and 
SEL2, respectively. It is supplied. 

[0023] An operation of the gradation amendment section of above-mentioned drawing 5 is explained 
referring to the timing chart of drawing 7 . First, if horizontal synchronizing pulse HPULSE is set to "H" 
level, counter A (56), counter B (60), latch A (68), latch B (70), and Latch C (72) will be reset at the 
beginning of 1 display period (initialization). Thereby, latches' 68, 70, and 72 outputs SIGA, SIGB, and 
SIGC are altogether set to "L" level, and clock signal 1/2CLK is outputted from the output OUT from a 
selector 58 (refer to drawing 6 ). Since this clock signal 1/2CLK is a signal set to 1 time"H" level about two 
clocks of a master clock Master clock, counter B (60) will be counted up once on two clocks of a master 
clock Master clock. The count output (0, 0, 1, 1, 2, 2, —59, 59, 60, 60) count out from this counter B (60) is 
supplied to comparators 62, 64, and 66 while it is supplied to the PWM modulators 48-48 as a control signal 
54. 

[0024] Count output coimt out from counter B (60) If in agreement with Data A (= 60), the output of a 
comparator 62 will be set to "H" level, and fiirther, if a master clock Master clock is set to "H" level, the 
output SIGA of latch A (68) will be set to "H" level. Since clock signal 1/3CLK is outputted instead of clock 
signal 1/2CLK from the output OUT of a selector 58 (refer to drawing 6 ) and coimter B (60) coimts this 
clock signal 1/3 CLK by this, it is the count output count out from coimter B (60). It becomes like 61, 61, 61, 
62^ 62, 62, and 

[0025] It is the count output coimt out from counter B (60) by lengthening one period of the clock signal 
from the output OUT of a selector 58 one by one as mentioned above, lengthening the counting interval of 
counter B (60), and going. That is, a nonlinear property can be given to the control signal 54 to the PWM 
modulators 48-48. 

[0026] In addition, the graph of the modulation characteristic by the gradation amendment section of the 1st 
example of the above is shown in drawing 8 . This drawing 8 shows the example of a design in the C£ise of 
driving the light emitting device from which brightness changes to a linear to pulse wddth. 
[0027] In drawing 8 , the ideal modulation characteristic is shown by the sign 76, and according to the 
gradation amendment section of the 1st example, an output value In the range of input values 0-60, it 
approximates in the straight line fs 1/2 based on clock signal 1/2CLK, and in the range of input values 61- 
1 10, it approximates in the straight line fs 1/3 based on clock signal 1/3 CLK, and approximates similarly 
hereafter by the straight line fs 1/5 and fs 1/9. 

[0028] Since the desired modulation characteristic can be acquired by changing the division ratio of a clock 
signal according to the gradation amendment section of the above example [ 1st ], the data to set up have the 
advantage that a circuit scale is small, few. 

[0029] Next, the gradation amendment section by the 2nd example of this invention is shown in drawing 9 . 
In the circuitry of drawing 9 (A), Horizontal Synchronizing signal HPULSE for reset and the clock signal 
CLK for a coimt are supplied to 12 bit counters 78, and the covmt output from this counter 78 is supplied to 
memory 80, and supplies memory 78 to the PWM modulators 48-48 by making the value according to this 
count output into a control signal 54. That is, memory 80 has the translation table shown in drawing 9 (B), 
and will output the value of the trEinslation table corresponding to the count output (namely, memory input) 
from a counter 78 as a control signal 54. 

[0030] A control signal 54 is made to output from the translation table of memory (ROM or RAM) 80 based 
on the output data of a counter 78, and the output data from the PWM modulators 48-48 are controlled by 
the gradation amendment section of the above example [ 2nd ] based on this control signal 54. In this case, 
the number of bits of a counter 78 is 12 bits, since [ than the number of bits (8 bits) of a gradation indicative 
data ] more, will change by the memory 80 of the small number of bits (8 bits) based on the output of the 
counter 78 of the many numbers of bits (12 bits), and, thereby, can set up many data finely. Consequently, 



the modulation characteristic by the gradation amendment section can be brought close to the ideal 

modulation characteristic 76 of drawing 8 . 

[0031] 

[Effect of the Invention] Since the nonlinear gradation amendment to the gradation signal from a digital 
video signal is made to perform to a modulation means as explained above according to this invention, 
gamma amendment can be performed appropriately. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the display by the principle of this invention. 
[Drawing 2] It is the circuitry Fig. of the display by the principle of this invention. 

[Drawing 3] The timing chart of an indicating equipment is shown, (A) shows the tie MIG chart of X driver, 

and (B) shows the timing chart of Y driver. 

[Drawing 4] It is the configuration explanatory view of X driver. 

[Drawing 5] It is the circuitry Fig. of the gradation amendment section by the 1st example of this invention. 
[Drawing 6] It is drawing showing the relation between the input of the selector 58 of the circuit of drawing 
5 , and an output. 

[Drawing 7] It is the timing-chart Fig. of the circuit of drawing 5 . 

[Drav^ng 8] It is the graphical representation of the modulation characteristic by the gradation amendment 
section. 

[Drawing 9] The gradation amendment section by the 2nd example of this invention is shown, (A) is the 

circuitry Fig. and (B) is drawing showdng the relation between an input and an output in memory. 

[Drawing 10] It is the outline block diagram of the conventional display. 

[Description of Notations] 

30 — Display panel 

32 - X driver 

34 — Y driver 

40 — Gradation amendment section 
48-48 PWM modulator 
54-54 — Control signal 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are no^ responsible for any 
damages caused by tiie use of -this 'translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



IDrawing 11 





i8 







a 






n 










V 









>- XT 



I 

D 

n 



[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 9] 
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[Drawing 7] 




[Drawing 10] 
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5 4;65ttSS$ix5o roBlH«ESB4 0tt. y^lEm(0 

[0 0 17] HSICII, m2(Omi^mWi<0 9^ ^>'^^ 
^- ^^5^Sj^TV^So 03 (A) <^>X K^'f/^iD^-f 

-^3 6r*A/Da5«bT*:/7^y v-^-t-^Sd. A/ 

D^Si$tLfcx-i?DATAJl. ff-§-SCLKI;i<fct), 
i^yV X^i^y^ ^38rt(^FF44'-44 {2:|!|l»:5/:7 h s 
^LT. l7K¥ja»«Pa<^7^"^DATA;65^T 
FF4 4-4 4{^:i||P)tt6<k. ft^LCLK};i<t«9> F 
F4 4-4 4rt<7)7='-t?tt. X K9-f /'<3 2rt(OFF4 
6-4 6*:^M.rPWM^ISS4 8 - 4 8 
6o PWM^iaSS4 8-4 8ft. 3i^bi^^v^~^S:PW 
M^fSU 7^-^tw*)-iS;-f 6g$(?5/<yu:^Sr<f#mffiA 
0 . Ai . A2 . A3 . •••»:ia;^j-t-5« 
[00 18] 123 (B) <DY Yy^ ^<(r>^^ ^l^if^^ 
jt-^FPULl:i. SiSjajB«ira(ri 
m "High" u-</W;i*9. fS^FCLK^rJ: 9. ft^F 
PULO/</u;^;5?^Sm« (y-O-) Ko . Ki . 

-f>Kn (n = 0, 1, 2, 3, "High" U-^/U 

ft^FCLKJl. l7k¥M»!ffl^{cl{p]y^V^>^S^ffi;^^ 
ft-g-FPULrt. iaii:^»!fflffl(wi(Hl/NVu;;^Srtli 

[0 0 1 9] ia4(c:ji. m2(Dmi^mm.(Dxvy^/<t^ 

*^ixTfcD, 0 2l;iHaUTKiqL/^<}: PWM 

^iasg4 8-4 8fi. ^mmiEUAot^h(omm\t^b 

[0 0 2 0] lasd^. *^?^t^)^illte^JlwJ:5Pg^ 

aiEgI54 0tt. iJ^l^^ (56) . iru^^58, ;& l> 
V^B (6 0) . :=i>y<\^—^A (6 2) . =i>'/^U- 
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^B (64) . :3WnU~^C (66) . yy^A (6 
8) . 7.y^B (70) . yy^C (72) . :rr<y- 
h (7 4) Sr^tfc *ib\ |S&SB*liEBS4 0tt. *¥l^)ffl 
/^/u;:^ HPULSC601 mmi:m^(0 1 i: UT 

<om^iri>o ^^P»S3»ii8 tr^/ h (2 5 6Pg 

ra) T-fcD. ^:?<^^n5/^|i, ^(D^*SM<^2 5 6 

[0 0 2 1] (5 6) 11, ^U^iJ'S 8(^)A 

io :^j«^A. B, C, DI::-€:tt-€'tlft-i'l/2CLK. 1 
/3CLK. 1/5CLK. 1 / 9 C L K«r«*& ^ 
l^^^ 5 8«:. 'fe^' hffl^SE Lo . SELi. SEL 
2 O^fcflifiljCCr. ft#l/2CLK. 1/3CLK. 
l/5CLk. l/9CLK^0 5^>V^■fi^;5^lo<Of8# 

SELo ^ SELi . SEL2 t^±X "L" U^/U^Ch 

Cl^Ktmti^tl^ hiffiT-SELo ^ SELi . 

20 SEL2 ifiWXfH "H- V^/Hr^^^i:. fflji^MJ^OUT 
;5>?)ll. A:/3ffi^-B. C. D(Dft^l/3CLK> 1/ 
5CLK. l/9CLK2J5|i(|^J:tH;^$tt'5o 
[0 0 2 2] •feU^^5 8(Dtti:/3«^OUT;i^e3(^m;^J 
II. :i-ry-h7 4Sr^LT:;&i:^>'^A (5 6) <^|^M! 
CLR«T-|Cttl&$ix5<!r ttlw. ;^7!?:/>5^B (60) 
^C^ENffl^^CStj^$i^So ;?7!>>'i$'B (6 0) (OQiJg^ 
MIBI«^5 4 t Lt PWMS^fllS4 8- 

4 8{c#tjte$tt5<!:<!:t>{c, =i>-/n-Ix-^a (6 2) . 
nV-y^l^- (6 4) . r^V/N^U-^C (6 6) 

30 i^$ix2>o 6 2, 6 4. 6 6{w(i. itKcO 

fcJiXOSiiftf-i LT. ^n^tbT^-^J'A, B, Ctm 
l&^ttTfc?). T^-^A=60. x-^B=l 

1 0, v^— :^^C= 1 7 OT'fcSo =i>^^*U-^6 2, 6 
4, %%t^h(r>)mmf^\t. ^tl^i%yy^A (6 
8) . yy^B (70) . 9y^C (7 2) (D±yhi^ 
'f'S{zmil^^iV. ^yy^eS, 7 0, 7 2t^h<Dmti 

5 I GA. SIGB. S I GCtt. ^tL^ntllS'^^'^ 
^b%(D±\yi^ hMJ^SELo . SELi . SEL2 

40 [0 0 2 3] ±Eia5(OPgPffiIESl5(7)f^fflSrig7t^<5'-r 

mM(0^^\c, *¥l^ffl/'?/^:?^HPUL SE;5? "H" 
'<>'Hw/j?5<b> ^^V^A (5 6) . ;?7'?>'^5^B (6 
0) . yy^A (68) . 7S/^B (7 0) . ^ry^C 
(7 2) Sry-fes/h (^0«l{k) -rSo CltllCit). 7y 
^6 8, 7 0, 7 2<^ffi;^S I GA. SIGB, SIG 
Cli. :^-C "L" iri^ ^ ^ 6 S/i^h(Dlti 

:hOUTti^hit^ ^^y^m^l/2Cl.Ktmf}^fl 
5 (06#Ba) o C<7?^n3/^fi#i/2CLK«:. 
60 ^ a ,y ^Master clocks 2^0 s'^ldoV^T 1 |h1 
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"H" l--<Mzfiim^Vhi><OV. Aif '^^B (6 
0) Ji. ■v;^^^'ns'^'Master clock®2^os/^'JCl 
lHl*!>>hTs/7'-r5wi:IC/i5, ZtOiJ^>^B (6 
0) hJJtl;^ count out (0, 0. 1. 1, 

2, 2. •••5 9. 5 9. 6 0. 6 0) tt. $lj(»<t#5 4 
t UTPWM^giS4 8~4 8tr^i!&$jX5t tfci;!, 
3V/N'W-^'6 2, 6 4, 6 6lw^i&$ix5, 

[0 0 2 41 Ai7i^r*'B (60) *^P>©*l>>'mi:^)co 
unt out Aif—f/A (=6 0) t—^i-i>ts aV/^U 
-^'6 2©a:^j»i "H" V'^/Mr.*!), Hi::, •r^^^'^' 

ns/^'Master clock/J? "h" W"<>'HCJt 5 i: , yy'f-K 
(6 8) ottl:t)S I GAtt, "H" U"</Mw/<c-5, 

#l/2CLKICfti5oT, ^'o.x^ft^i/3CLK 
*5ttl:^$i^ (06#fi8) . ;<7!>V^B (6 0) z.<r> 

^'B (6 0) miscount out tt, 6 1 . 

61, 61, 62, 62, 62. •Oi 5 J^^'SSo 
[0 0 2 5 J J£i±roi5»o:L.T, ±l^^f58(Dmt)0 

Vi^B (6 0) W*t>>-hHPSSr:g< LTff< rirJCJ: 
9, *!>>-^B (6 0) *>Pjro* >?:^ httl;^ count out 
•t-'5ri3*> P WM^38«4 8 ~ 4 8 '^©Simfi^ 5 4 Iw, 

[0 0 2 6] /iib\ 0 8 \z\t. ±fE^ 1 |lifeM©|5gSI« 
14. /■'/u^^itUil^fLTy ^TI^lWft^JS^'fk-t-SaiJtSS^- 
[0 0 2 7] 0 8jc:*5v>-c, mmififi^m^m-i. 

tt^ A^lt0~6 OOaeffl-Ctt, ^' a y^'ft#l/2 C 

LK\zm<5<mmt s l/2-ejSffil$ix, A;'3fii[6 1~ 
1 1 OWgiSH-^Jiv if O yi^m^-l/3CLK\Z&-i< 
ttiH f s 1/3 -Cia® LTBIft f s 
1/5. fs l/9-Cia{ElStbTV>5. 
[0 0 2 8] til±©^l^igtflJ®|iglllM]EgiJ(wJ;il,«. 
^' n y ^{t-§-(D^>^]tSr^H-r5 C t »c J: ►) Bfaro^sS 

[0 0 2 9] si9irtt, :$i%m<om2mmmizx 
5PiSiiiiEsc;j5^$it-cv^5. 1^9 (A) om^mmz 

*Jt,N-C. 1 2 f y h;<7^>>^ 7 8lw|4, y-feyhffl©;k 
¥Pfflfi-§-H P U L S E &tJ«* V h ffl © a 5/ ^' ft-^ 

hmt)iziz^\:,timi:mm{B^5 4 1 LTPWM^3§sg4 

8~4 Slw^ife-rSo •r**^*,, ;<*y8 0li. 0 9 



(B) lr;^$ix2,^»x-://u?r^L.-C*3>9. 

[0 0 3 0] «±©^2||J6^Jro|t3i«ijEg5-Ctt. A 

v^'7 8roa:^7'-^j;iS<Jv>-cpf*y (romx«r 

AM) 8 0<D^i^y'—://Ui)^hmmim-5 4i:mt}^ 
■tir. ^$!lt9(i-^5 4l:iS<5V''t:, PWM^SIS§4 8~4 
8;)^p5rotil;^7'-:?SrSiJffll-r.5. CWS^, l3iy\^9 7 
to 8©f yh«tt. 1 2 1?^ h-eS)*). PggSiS^i^T'-^© 
l^'.y hft (St'-yh) J;>) t#v>(^-e. #t'yh«c (1 
2ifyh) (o*^:^^' 7 8 05a;^J^::*<5^^T^/j;v^^^s' 
h«(8K's'h) ©;»f*y 8 0t?mt«:^T5C^:^:l;^t 

roaffllW/iS^SI^I* 7 6 (rfi<3Jt 5 r t i65-e$ 5o 
[0 03 1] 

[0ffirofBS^/<cK?g] 

[01] *«eg<OilSi:iJ:5^^ga©«EliS«^0-Cfe 

[0 3] S^aSSW^'T ^V-^^-^- h^r^L. (A) 
I4X K7-Yv<©^'-r5^^-*'- hSrfl^L. (B) IIY K 

30 [04] X K7-f ^<ro«jEil3iPj0-e*>5o 

[0 5] ;^IS^ro^illil^(^J:6RI39MjEgl!<9|EllS«| 

^0T-fo5c 

[0 6] 05 ©HIKW-fe UrJ' iS? 5 8 ©A;^J i tij;^ <!: 

[07] 05(D(H]KcO^-r ? >'^^^-V'- h0-i?fc5, 
[08] Pg^MiEa5|rJ;5^^#*©^770-C-fo5, 
[0 9] *«?q©^2||JS«ajj;ij;5§g^|gjEgBS:^L.. 
(A) «:-€:O|lIlSfl|fig0t?*)»9, (B) ttp<-=ey {;i*jv> 

40 [010] St5l5©^^^fi©«lS«fi|0-eii)5, 
[«?#©UM] 
3 0 "-S^^/^^/U 
3 2 -X K^W"/^ 

3 4-Y Yy^^< 

4 0 -Plf^MiEaJ 

4 8~4 8 - PWM^^Sg 

5 4~5 4-$!l®(I^ 
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